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[if i ] 

tlglc felt -5 »Si^a?io T . 
to IS t tr Y — s y a > W. a li . 

SO Ifi^ W ^ it ^ *fc*u -t -5 * t >V 7° i: . 

toiB*&tt Lfemffi^a^«bm^EEi»^iEfflrt»c*s^m^^T^JS^^Huie > * 

£ ffl T J^fisi- £ X T -v 7° t , 

SOIBB $3tfL<7>Wife-%:^rttt\-frzM & \z . hOK^^^^ h SO IB B £J it * T<*> fcig&fc BO IB 
> ffft ffi^fijffl LTHiL, HUlBJS^Lfe^ffi^a^'bHUiB^^^^T^^g&i: . SuIB}^ 
s(s L fc£m;&*><b SOIBB ft *fe*-C*>&8&i: *^**^8l%JiSUSB&i: LTlf/Et^f >y 

^^mt-tz-i-^Y-i/ a > mm. \z tt * *?g&t^7ra . 

[If ^JI 2 ] 

to ib t tr — >- 3 > n a tc n . it ^ n a **ts wt a ii T o x . 

fO IB t tr v — >- 3 > ^ a li x 

to ib^m<7> m& & a * & aj -t s * ^ «y 7° t x 

fll ffl * h <F> B © tt<^ A -h * Sit ft It £ X -r- <y 7° 

SO IB Sit ft It £: @ fa*fclcp 9 fc*#v^<7>fiil8*?Jffl#fc*ib^ttttW- -5 fc#>*>i!iffi*SOIB 
fR ^ a lc ft yjk ~f %> x -f- >y 7° i: „ 

x -T- >y 7° i: x 

so ibb mtfL<r> Atj^sttftit/cit^-s toiBa »tfe**s^3 n^toic soib > 

fflv^TtOIB^ttii L ^mftttfi^'b iiO IB Sit ft tt£ B ©tfe^T^Jg^^J^^-t -5 ^ ^ >y 7' i: 

SO!BBfctfe**K£ Sii S0IBgg^$*ifc^BI*«l5USBSi: LTff^"t^ x ^ >y 

% ^ IS "t s t tr r- i> 3 > ^a ic felt ^ ^Sgt^sg^vio 
[If 3 ] 

tOlfi^M^f^jh^^^Ji-S^S fc . 

tOIB^M^^ih^t^^n L fcJg^-*>S VMS S #^sg£fft $ iifc®^-. ifM^lftfil^t 
tOIB^tt! L/i^&fia^'bpffSgEfit^lEHrt fc*>S^M^*-?^JS*K*SOIB V > 9 'ttffi 
a fti^s^^Stttt . 

SO IBB ©itco^^^Sttftlt^it^-lctOIB M > ^'tt LTx tOIB^M^ h tOIB 

■M l rz&m&fr <b to ib a »tfe* t ^ <b 4 s ^b&*«isusk t l x^f^-t t 

. z t 



S0IBa»rtl**S^3tifc«^k:.IllBH?^3tifc«g|%Ji5|jSB&i:LT^^i-S^S:i: 

s %=fr-t * 3 t 



[000 1 ] 

if lc i -t z> . 

[ 0 0 0 2 ] 

Mm&m*mm-t nx^z cm^it^ff^cm i ) . ^fp^s* ijcib tr 

[ 0 0 0 3 ] 

[#ff >CSK 1 1 ffPef 6 - 3 3 1 3 7 9 ^i>« 

[ f & bh m ^ i 

[ 0 0 0 4 ] 

t tr Y- i, 3 > -HIT it . 5M ? * h ^ S£^*fflv*T*3i# =i * h X 1 

$ n& z t & m ^ x ^ z> t % «b ti s o 

[ 0 0 0 5 ] 

l l «: *>* <b . it fr^m iuffl#*»ff 7 a ffjyb<7>&%.M-&m&<t-tz z t ico 

[ 0 0 0 6 ] 

*%B^tt. ± IB* 4ft lci£<fcT & § ft tf> #> 0 . -&%Lm<r> B fl&Hx f tfy-ya>g 

o 

[ 0 0 0 7 ] 

±iBna*»att-t*fc*>. *%B^-iiu N Micjgesft. ^fffii^fflv^a 

»tfe*T?<7>jffeSUSBS*^^-*-* t trr— x 3 ymuizmm £ ti*. f LT> S0tBt£*r- 
y 3 SOIB^M^ffit^t&fri-t Z> * t ~y 7° , SOtB^M^ffit^l&fr] LfzMa^h 

3 vMi $ ftfcig£-, M^M^Jaafig^^m-tS -y 7' x jtOfetfctfJ LfcBl 

xf^i:^ B to * Sft It £ x t v Y t . SO IB B & *fe<7> Stt ft It fcig \z 

. S0tB3$^;£ft^S0tfiB »*fe*T?^*SB&%SOie 'i > LTSiL . SOIfif^L 

fcSfeteH^'b Suie^^j^ *t<^*sk ^ . sotfi^sg l ^^m^ib^ so tea tott * x<nmv& 
t & h % z, m$&^ mmmm t Lx&fe-tz x y v y t . ^mft-?z» 

[ 0 0 0 8 ] 

ffl T @ ftJ ife * X <F> Jiil^K* -t £ttfr-^3>^glc3iffl2*l£o IIT\ SO IB 
+ tr y- i/ 3 ymuizit . ^^mw^mu ^titv^o 
[ 0 0 0 9 ] 

f LT, SOIBt tr r-^ 3 SOIB^M^^fcfig^^tiii- * ^ y v y t x fijffl 

«b a mi&<n AT^^Slt ft It S -y 7' . SO IB 5 It ft It a $1 i&lz m *) fc* 4 v^^<y> 

fiiii^fijffl^^'bsttfttt -g> tz mm ^ m $^^^'^m.\z m^-t ^> ^y v y t . %\m%t>* 

h co a ® tt m 9 ft* ^ v> & * ^i- t*- ^ * Sit ft tt fzM a tc a ft Hl* S^-t ^ T >V 7° fc 

. soiBa »tfe<?5 Ay^^sttfttt^jf ^-. soiBa ©±nift^s^ soic soib > 



[0010] 

z <7> J: 7 tc^^HHtc «k tilt, f trr-y a^^ig^s ^M^f?jL^#^J L feiS -5 u 

a s # *> s igfa $ n m & iz mm <o m. % & aj l . aj l fcsst s a> ^ m ib 

feiB*^^«>fc^^^*T^jSK*Wffl LT@ ft* £T<^&5iJfe$g&£ IS «k "7 IZ LT 

[001 1 ] 

[0012] 

* IE fl!J<?> fill fUffl#fc>«b<?> B ft *<?> Aft* Sit *Uffl#)b> 

£><?7 B ft*felclft 9 g-^^i)-^- ? □ lc a ftifc^^^i- S J; 7 !c L T 

v^So f LTs *2EW|<7>f&<7>Jt8*f k: «k tilix a ft £3 ii£ H<7> a fttt!l<7) Ats^^ft 

rtfttz&mT*. * <D a ft *fe as b&b?sh * * 7 ic ltv^, 

[0013] 

nx^ ztztb. a ft tft ft ic ^£ 3 *i t <b <z> jgg^? tff r B i ^ Mii -r s c t **x*s 

[^BH^^fife-tS tzdbcDm&^Kim] 
[0014] 

WT> *^BH mM^tiZMlz o T EI ffl * ffl v> T tftHH -t 3 . 
[0015] 

[0016] 

mitt. *2£«jtf>HifeJI2Ag**5iffl 5 + trr-i> a (^Tfc4?v^T*k: 

r+^y-y a >^IJ to 7) ^ffill&fllfiKEI-e*>-5o 
[0017] 

13 5jK i" 5 Jc 7 IC . f ^y-y 3>ilfl, VIS *kHg& 1 i: . t ^ A 7' M 2 ^ *0f 

- tiaras tifcieii^ia 3 1 . x&timw. 4 t . A^iis t . mwm^y 6 

i: . ti!l^M-b> "tf 7 t . y t ^ n 8 L GPS (Global Posi tioning System) ^itmW. 
9 i: 

[0018] 

,£s ft ^ - v h X 3 o #J x. ti\ § ft -b > ■* 6 ~ 8 ^ G P S 5 ft H g 9 frh £±5 71 $ ti § 'If ffi 

% Ifi'H^ S 3*^^*aiLTx ^ <n M & ft L fztfaM "7* 9 ~& 7° ~? < v ?xg|L, ^ c 
tc ffi ft fi g ^ ^ "t V - ? ^ fi T f i X 7' U >f 2 ic ^ ^ -t Z o 
[0019] 

vSS^lMSM it. B®t&<r>&fe&^fttt ft Ztu to &V&izjs\^x . J-db. MWicoM 
^ff7o f LT> vIS^HgMtt. B »ife**a^$ tifcig^-k:, ^^H?^ L T 4? v^fcplf ^ 

* 4? . a ft tfe * t<^«i5I^k<?>h?^«lii icoot a &&xt$m \z mm -t z * 

[ 0 0 2 0 ] 



? -i X -7' U -i 2 tt . VIS ^HgP 1 £ J$ 3 ft (B f$ t*— 9 % f -5 ^- — -V h T* . C R 

<7>-ff-^S 1 a. RGBif^NTSC (National TV Standards Commi ttee) it^rX'Wim: 
-f £ <?> — -5 . 

[ 0 0 2 1 ] 

L it 0 t» — 9 m <r> t*— 7 * Ktl-t S ^- - v V X' 3b 3 . & 4? . Ktl^ S 3 ic a . M x. It . 
[ 0 0 2 2 ] 
[ 0 0 2 3 ] 

in 2 a. mm'mus izmmz nxv> zmm^- 9 <r>f- 9 mm^mmm\z^-tmx3b^ 

o 

[ 0 0 2 4 ] 

m^-t & <k 7 ic . ttm t»- ? 3 i o a . itm * ic 5>sij -t % z t x°m h n & > >y is - 

$&Jsji^k:#M3 tiTv^, it0 -f- ? 3 1 0 tt . > -v x ~ ta£ ^ ft SO i" -5 £#><t> > v is - 
I D 3 1 1 . 4? J: V\ > >y is ^ffii$\z&£ilzm%t : %:ffi!fK-tZ>& ') > ? ^ ') > ? ^- 

?3 1 2^tt^o Jt, tt@f-?3 1 Ofl, > 'Vy- I D3 1 f 7y - 

I D tc «k 0 ^ ^ £ ft § > -y x a. >; > ? t» - 9 3 1 2wf-?f -(X ( > >y ^ ^ >f 

X ) % ft j£ ft it > >y is =■ *t -i X M x h 3 3 0 * ft T v> s c 
[ 0 0 2 5 ] 

> ? t»- ? 3 1 2fl, 'J > ? * II13IJ ~? Z Tz dbcn >) > ? j D 3 1 2 1 . M > * 
S 2 "3<7) ; - H ( ; - H . HT ) - H ) <^M^'W * 3 12 2. M > ? ^It -5 iig&jb* 
r*fi-i!E§ J r-«iIE§ J T&S fc^^-tiiS&ftSiJ 3 12 3. >; > ^<^ft$ 

f 'J > ^*'tf^3 12 4. ') y ? ^mnmm (aSvMi^iftl^W) 'W*3 125. feck 

0 co ) - H ( W 46 >» — K x *?t T >» - H ) \z * ti ft }f Mi" § 'i > ^ <50 > 9 I D (ii'i 
> M D) 3 1 2 6itttt4. 

[ 0 0 2 6 ] 

^yy^^xuF33ou, vismag^ 1 ^mmmm^ft 7 rs. iBti^a 3 ^ 

1 a . t tr r- >- a > ^ g $ ft . ien^H 3 ^ ^ > >y x ^ a x >; x h 3 1 2 

* M * ft L T J# L T < . * . ±tEI t»- ^ 3 1 0 ic a . jht -6 > *v x ^ Ic # * 
[ 0 0 2 7 ] 

[ 0 0 2 8 ] 

X >y ^ . T=MX-7°L-f2_hlcM£^ft£:? -y ^ ^ ^ ^ & £ x* $ ft S 0 
[ 0 0 2 9 ] 

t>^6~8fcJ;VGP Sf f|gE9 a. f ^r-y 3 > ^ g S * Si S 

tbiz&m-tz ^(JOT-^^o $^Ity^6ii> ^f^<y>P3/H t fHiJ2 ft ^ ^l^<y> ^ ^> 

0 y't^n8U> 7t77--f^-^^-fn^JSt/]y ;1 ^^nT'li/^^ft. ^ift f^SKLfc^g 
^t^ttii-^»o GPSfflig9li. G P SftTM^^^ff^-^Sff L^mftt G S P iM^ 



[ 0 0 3 0 ] 

x m m -t % o 

[ 0 0 3 1 ] 
[ 0 0 3 2 ] 

«k 7 jsm«uigB i a. i&fem i o . m&eg^mgp 1 k f - ?t5uft§& 1 
2 . -7 v v *mmm i 3 . mmmmm 1 4 . m^mmm 1 5 . inn2iit^mJi§& 1 6 . 

r ^ 7 -r >y ? x «tilg& l 7 x fciv^yy-t^X';xMx#^l 8^fts, 
[ 0 0 3 3 ] 

K^SB 1 Oli. A^l^I 5 sXvMi^F Affl^£§H 4 ic At! 3 h<r>m^^. 
[ 0 0 3 4 ] 

mfcfig^tiigM 1 It. ^$&i2-b> 6 T-ffPJ 3 ftSEBlfc^u ? S 5 «k Vx* * 

A a -b> • 8 T-ffilJ 2 *l£ft ilSr- 9 S 7 £ & ❖ fit y> L tl-SEiBt-r'- 7 J: 

Vftg^-^fflv^T. * <7>^- 7 fcHfffl L T < C t \Z «k 0 . Hit (X,Y 

) g#^fr&*>teHT*>*331£EteH (X , Y ' ) *fem$3lzmn.~tZo Mtt&W.$> 

mm i nt. ±.mn& LtzM&&m*t&mm^mmmi 6 \zftti-tz t^iz. tmuitiL 
rzMtt&m*mfe<vniii®mu\z^v7^v*mmmisizftt}-tz>° &rz. astit 

i i it. mmmmm i 5 fc^^ifctit^ $ nf-jt^. ^g&^i?gp i 5 \zmi±&w. c 

[ 0 0 3 5 ] 

<S6 s M -b > ^ 7 fc* «b # «b tl 7? & - 9 S 6 t . >» * -f n 8 fc> <b {# «b tl ft if Jg - 

o M1±iim.^m^ 1 1 lix ^I^M-b>-t 6 <t>t- ?S5to^7t^o 8<t>^- ?S7t 
&^lfy>LT^< i: . S fc#K £> § mmx G P SSff^g 9 frhUh nrz& 

B t'— 7 S 8 * t t iz L ii % ^ ^ > -fe >v -? & «UI * fife L . tiitl^r- ? t?l< 

[ 0 0 3 6 ] 

^- ^ircffigP 1 2 ti. 7» -f 7. 7' u -f 2 izm^fr^^Z ti*4fiijS^x JSKH?^<^fc*>k:^ 

?(< ^ ti^«^ (m&fi^fc «fc »*fe*#t?) tc&stftm-T*- ^ 3 i %ieti^ia3 frhm 

[ 0 0 3 7 ] 

7 . V >y 77 «y ^^HgM 3 »± . S W © lC 3^ft g * ffl IE L . ffl IE L 3^ft ft g * ^ i" t» 
[ 0 0 3 8 ] 

mmmmm 1 4 it. r^^h^tftfflv^, 2 tt^ c #y x a . afc^ifc «k v a ® 
m •^^^mmtsi-n xK-g «ttic?ja-r-5^8&^ '> > ^ ^- ?3 1 2 en 2 #m) 

U ^ 2 tcft^£ i± S fc«>lcifeEI^^«LIIgg 1 6 izmnmm^^-t ^- 9 ^fty^i- S . 
[ 0 0 3 9 ] 

3 ^> tc . 3js||«60«8^JSK^gB 1 4 i± x f e'y-y 3 >^l 3b*^eSft 3 PI iz. Ifi'H 



S 3 \Z letl 2 *l T 5 tfe HI ■t ? — 7 3 1 0 <7> 4* tf> > -v >• ^ +»- >f X ') X h 3 1 0 ^ . 9 

m&mi 2 ~& a lt mm-tz * * l t . ng&t^s^ ha, ixt# l tz > -y >- - >f x 7. 

K3 10^RAM2 2 ( HI 4 #M ) <r> Pfx feWti lz -f 3 . i^SigH 4 li, 
^lf^, RAM2 2 o>pff£$BfiS lc M $ftTv^ > v y - ^ ^ X 'U F 3 3 0 t#^L 
s ^g&K^lcfiJffl-t § ^yy^')>?f-?3 1 2 * . R AM 2 2 UcJg^T § § ^5 
^•ftfil^f -5. mWiW-MW* 1 4 li, Hg&t^^tcfljffl-t^ > >y x - <?> > ^ t 3 - ? 3 1 2 
RAM 2 2 ±.lzmm~?B Z> tmU2ti-Zfrb*<n ') > ? ^- 7 3 1 2%. ^- ?t5u3A§& l 
2 tMTKit^, 
[ 0 0 4 0 ] 

z £ 7 iz . *^m^ftgx*ii. +trr-^ a >^B**|g|a$tifc«^. fcSS&^gp 1 4 
tt . Ifi'l-l^g 3 i^i"A^^XUF 3 3 0 ^frc^ft L . RAM 2 2 <7> pff £ ffi i& \z t£ 
M-tZ i7lcLTu§o f LT, ME£J3?§i?^ 1 4 It . ') > * f 1 - 9 3 1 2 ^SX#i" § Pi. 
R A M 2 2 fc t&iirt $ tlT o 3 > 'Vy^^^X'J X h 3 3 0 :U\ > 7 ^ - 

9 3 1 2tRAM2 2 llcMPiT*§ ^S^tlllt § J; 7 lc LTv^o * . *H 

mmmx' it. ') > ^f - ? 3 i 2 $ ?x#i- § m . > * ^- ? 3 1 2 % r a m 2 2 _t ic jg 

STSS^Si^ Ifi'lf H B 3C7?-bxf|,3i:^<^lt§Ci:)t)»T*§5. -* * ^ . 
[ 0 0 4 1 ] 

§ ti tzm £; . ^#>mm LTfeu rzpfrfemmiz # * n & * t^es^ fu mu, 

Sit ft It * fiO^SffifT. ^M^^fc-feBMSI^Si^^^^ff 7 <k 7 ic LTv*£. ^<nfzdb 
[ 0 0 4 2 ] 

t5. f LTv iKiil^l 5li, mm L tcmftfeB i: . JfeS8§i^g& 1 4 ^ «b 5X# L tcfi 

i8Kt^tT'- ^ i: . t'- ^sgaigp i 2 *a Lxmmmm. 3 ^^i5ciA^/-i±t[II^- ^ t 
a. ^i^j^^gM 4 ^mmtfzMmmm^i&m hizmtetzmm*^ 1 7^7' I- ^2icit^L 

[ 0 0 4 3 ] 

±t0^^3^IIg|5 1 6 a. f U7'M2 ic^^^W^^ tl 5 ^iilc ^> -5 tfeia ? 3 1 

o *iB«^ig3 frbT- 9ma j ,m 1 2 ^^LT-gttix^o ^ig^^^ngp 1 6 it. *sg§$? 
1 4 l tcm^*i^^sitix 9 x siftftMftgn 1 ^^>afcteg<^i»**s 

tt?X-5o f itH^^^II§M 6 l±. ilK. Zofkni&mmi&to. Ifcfig, a Willi 

. «k VJSKS|i?<^fc«><^^E|J t v^o fcv— ^ >f x 7° u >f 2 <7> m ffl lc Jffl lU 2 ■£ S tc 

56 <T) it m ffi m =i ^ > K ^^£1^ L. X => 7 >f v >? X^iiSP 1 7 IC tt5 tj-t -5 . 
[ 0 0 4 4 ] 

x => -7 i v ? x^iiigp i 7 a. ttm^^^ngp i 6 T°3if%2 ntzitmrnm^ y \*-&m 

[ 0 0 4 5 ] 
[ 0 0 4 6 ] 



in 4 it. m mi^ i <?> ^- p <y ^TMm^^'tmT'&z , 

[ 0 0 4 7 ] 

m^i-s J: 7 \z . rnnmm^ i it. cpu c^^mn^mmm.) 21b. c p u 2 1 ^ 

~? & 7'n ?=> u*?^r- 9 % - Bf i£j |c 15 tl ~f h RAM (Random Access Memory) 2 2b 

1 3 , mmmmm 1 4 , mmmmm 1 5 . ifcrnn^jigp 1 ^^777^ -v ? x$t& 

1 7) -5 f&ffifcHfr 3 fzdb<r> y° u X ^ u fc*^*) IB 1ft 3 tiT u& R OM (Read 

Only Memory) 2 3 it'J ffi J: U J =E >) b ^W^t*- ? %eit« D 

MA (Direct Memory Access) 2 4 b. 7 => ~7 a v 9 }ffi ffij £ ^ ff L o ft ^ #J ffll ^ ff 7 fS 
ifi ^ > h n - 7 2 5 t , ^77 ^ v ? x >f >-y'f-nii5VRAM (Video Rando 
m Access Memory) 26L > - S> 9 R G B it^ IZ & ii => - ^ U v V 2 

7 b, 7^nr^^*?^nifflc$jlt5A/D^2 8!:, y 'JT^if^^T; 
PC Is] SB L/:^7 u ;HI-^IC S C I (Serial Communication Interlace) 2 9 2: , -»< 

^ U ;u -ff^- % ^ X lc Is] M 3 i± T X _h IC IS i± £ P I 0 (Parallel Input/Output) 3 0 b 
, >*>l ^it^^nft-f -5 7 3 1 i: , f LT> _LIQ£-g& (^/^gf 10, 31 

feteMttss i k f - 12. y v v *mmm 1 3 . 14, jsb 

mmm 1 5 . mmm^^m^ 1 e , ts * u x => -7 * v ? 1 7 ) <^mmit. cpu 

21**. rom 2 3 izmmz nx\^ & ±m&ffih*ii-t zmm-z^ir-t ztzdbco? u 

. RAM22tD-FL> Hffi"<&di:lcJ:»)ll3i3;h.5. 
[ 0 0 4 8 ] 

ts. id ic x tr r- x 3 > m h t)*mm zntzm iz n 7 &8&H?5g8tn ic^^TtBut^. 

[ 0 0 4 9 ] 

m 5 *^ir^i^) + ^r-y 3 ^Hfc'jgiftsftfcistff 7&B^^$lM</>7^-- 
*ift|^!Ji-<5fc#><^>l3"?#>s. 

[ 0 0 5 0 ] 

vsrs*!liig& 1 tf>J£KB?5gg& l 4 ii. x tr r- ^ 3 > ^gfc*j£ifr£ tifc* ^tc. W 
T*>«Ul*lil*&'*<5 ( S 1 0 0 ) o 
[ 0 0 5 1 ] 

III tc . IQtl^E 3 ic IB ft £ *IT v> S > «y x ~ >f X * h 3 3 0 

* ^- ? ircffigP 1 2 LT5X# L . RAM 2 2 <7) pff lc 1&M ~t Z ( S 1 0 1 ) . 3 

co > > y ^ a. >f x >; x h 3 3 0 it . mmwMffl 1 4 my&B^iZ'&^K * v ~ > 

^ ^- y 3 1 2 * t*- ^ ^aiSP 1 2^/hLT 5X#t -5 ^tc fijffl $ ^ o 
[ 0 0 5 2 ] 

&mmmfrhmm.2m<nmm\z&tE^z&m&-£$idbz. f lt, ssni^i 4 a, a 

fc^iS3b^^«>fc3Ssm^*T?^JSBI*^^-r* (SI 0 2) o 
[ 0 0 5 3 ] 

e#r^tctt. a^i^l 4li, SlfitfiE^ «bFffS^>Kl»<50lBHlc# t ti -5 > -v x - * 
iff St S o ^g&J^^gg 1 4 11, letl^E 3 h iff ^ L > «y x - M > ^ -t 2 - 9 3 1 2 * 
t*- 7 ^£iJ8& 1 2^/hLT 5X#i" S = x mWsW'Mm I Alt. iff S Lfc^vya^'J > 
^ -X s - ^312 *SS(#-rsiS^x RAM 2 2 prr^^^i \z mm L > v is - ^ >f X 'J 7. h 
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